IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



in re application of: Ryan et a!. 



Application No.: 10/605,669 



Group No.: 1651 



Filed: 10/16/2003 



Examiner: L.E. Barnhart 



For: METHOD AND DEVICE FOR COLLECTING AND PRESERVING CELLS FOR ANALYSIS 



1. I am employed by Streck, Inc. as a research scientist. I have been employed in that 
or a similar capacity for 6 years. 

2. I have studied United States Patent Application No. 10/605,669 (the Patent 
Application). 

3. I have reviewed the pending claims of the Patent Application. 

4. The pending claims are directed to a cell fixation method that employs what would be 
regarded by a person of ordinary skill in the art as a concentrated fixative 
composition wherein a minimal amount of fixative is required to effectively fix a blood 
sample. 

5. Until the present invention, the art of cell fixation traditionally calls for fixatives in 
large amounts relative to a blood sample. This is for the purpose of avoiding under- 
fixation to cells that do not contact enough fixative and damage to cells that may 
contact too much fixative. 

6. As further support for the understanding in the art that effective fixing required larger 
amounts of fixatives in solution so that blood samples are substantially diluted, U.S. 
Patent No. 5,849,517 to Ryan (as cited against the present application) discloses 
blood sample to reagent ratios of from about 1:4 to about 2:1, with 1:1 being the 
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most preferred (see 8:35-38 of Ryan), The blood sample plus fixative to fixative ratio 
specified in the claims of the present application provides for small amounts of 
fixative including blood sample to Mood sample plus fixative ratios of 100:2: 100:1.5; 
and 100:1. 

7. Based upon this understanding in the art at the time of the present invention, I would 
expect that the blood sample plus fixative to fixative ratio employed in connection 
with the pending claims would result in ineffective fixation, i would expect that blood 
sample to reagent ratios such as those of the claimed method would result in some 
ceils being over-fixed (e.g., shocked) and some cells failing to contact sufficient 
fixative. 

8. However, as represented in the test results attached hereto as Exhibit A and 
Exhibit B, the composition of the claimed method shows improved homogeneous 
cell fixation while avoiding eel! damage and/or non-homogeneous fixation as would 
be expected in light of traditional understanding in the art of cell fixation. 

9. I devised a comparative test to compare the fixation ability of various fixation 
methods in the presently claimed ratio of less than about 2:100 (amount of fixative 
composition: amount of fixative and blood combined). The fixatives tested include 
formaldehyde, glutaraidehyde, Streck Cell Preservative 5 , and the composition of the 
claimed invention. 

10. Each sample underwent flow cytometric analysis to detect sufficient separation of 
white blood cell subpopulations. Good white blood cell separation in the 
subpopulations is necessary to allow for the auto-gating function of the analyzer to 
be effective. The better the populations are maintained to mimic the whole blood 
collected in the tube at the time of collection, the fewer problems with gating (due to 
poor separation and debris) will occur. Additionally, this allows the instrument to 
properly identify the cells in the whole blood sample. 

1 1 . The documents shown at Exhibit A show histogram results of blood samples from 
one donor. Blood from the donor was contacted (in the less than about 2:100 ratio as 
described in #6 above) with formaldehyde, glutaraidehyde, Streck Cell Preservative, 
and the composition of the claimed invention. 

1 2. The histogram results at Exhibit A show scatter positions of the subpopulations of 
white blood ceils. Improved fixation will show histogram results with readable scatter 



1 Streck Cell Preservative is described in U.S. Patent No. 5,849,517 as cited by the Bxamiaer. Exhibit C includes 
information identifying that U.S. Patent No. 5,849,53 7 pertains to the Streck Ceil Preservative product. 



positions of the white blood ceil populations. Poor fixation wit! result in an inability to 
differentiate (e.g., per scatter position) the white blooci ceil subpopulations in the 
histogram results. 

13. As demonstrated at Exhibit A, the histogram results for the donor sample contacted 
with glutaraidehyde fails to produce any readable scatter at day 0. 

14. As demonstrated at Exhibit A, the histogram results for the donor sample contacted 
with formaldehyde demonstrates poor scattergram results as of day 5, making it 
impossible at that time to gate the subpopulations of white blood cells. 

1 5. As shown at Exhibit A, based upon evaluation of the day 8 histograms for the 
composition of the claimed invention as compared to that of the Streck Cell 
Preservative, the composition of the claimed invention was able to maintain the white 
blood cell scatter positions needed to provide proper gating of the white blood cell 
subpopulations. For example, the CD45 lymphocyte population (CD45-PerCP) 
demonstrates clear separation from debris and other white blood eel! subpopulations. 
The same observation is true for the CD3 (CD3-FITC) population. 

16. Exhibit A also includes Table 1 , which shows the change in cell counts from Pay 0 
to Day 8 (or Day 5 in the case of formaldehyde), comparing donor samples 
contacted with formaldehyde;, Streck Cell Preservative, and the composition of the 
claimed invention. 2 

17. As shown in Table 1, the resulting cell counts for donor samples contacted with the 
composition of the present invention with the claimed ratio (2:100) show less change 
from Day 0 to Day 8 than any donor samples contacted with the Streck Ceil 
Preservative or formaldehyde. 

18. I devised an additional comparative test to further compare the fixation ability of the 
composition of the claimed method and the Streck Cell Preservative in the presently 
claimed ratio of less than about 2:100 (amount of fixative composition: amount of 
fixative and blood combined). 

19. The documents shown at Exhibit B show cell count (as compared to samples 
contacted with no fixative) and histogram results of blood samples from four donors 
at day 5 and day 7. Blood from the donors was contacted (in the less than about 
2:100 ratio as described in #6 above) with no fixative, Streck Ceil Preservative, and 
the composition of the claimed invention. 



3 Glutaraidehyde results not shown as analyzed samples produce no counts beyond day 0. 



20, As shown at .Exhibit B, based upon evaluation of the day 5 and clay 7 cefl counts 
and histograms for the composition of the etgimed invention as compared to that of 
the Strsek Celt Preservative, the composition of the claimed invention wm abte to 
maintain the white blood cell scatter positions. needed to provide proper gating of the 
white biood ceil subpopuiatfons. For example, on day 5 the CD1 8 and C056 CD 
markers were stable only in the composition of the claimed invention. Further, the 
absolute counts and percent recoveries on day ? were unstable in the Streak Ceil 
Preservative as compared to the composition of the claimed invention, 

f hereby declare that ail statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and. the like; so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title IS of the United Slates 
Code, and: that such willful false statements may jeopardize the validity of the application or any 
patent issued 1 thereon. 
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Objective: Demonstrate the importance of the type of fixative and the dilution factor for effective 
fixation in a ration of about 2:100 {amount of fixative composition: amount of fixative composition plus 
blood sample). 

Procedure: Whole blood from a single donor was collected in K 2 EDTA and combined into one pool. 4.9ml 
of blood was added to each of the following fixative preparations: 

1. lOOpI of 30% composition of the claimed invention (DU) 

2. lOOpI ofStreck Cell Preserve 1 (IDU) 

3. lOOpI of 37% formaldehyde solution* 

4. lOOp! of 25% glutaraidehyde solution 3 

The samples were analyzed on the FACSCalibur within 2 hours and again after 5 and 8 days at room 
temperature, except for the glutaraidehyde preservative which did not lyse on day 0. 



1 Streck Cell Preservative is described in U.S. Patent No. 5,849,517 as cited by the Examiner. Exhibit C includes 
information identifying that U.S. Patent No. 5,849,517 pertains to the Streck Cell Preservative product. 

2 Standard concentration for formaldehyde fixative solution. 

3 Standard concentration for glutaraldehvde fixative solution. 
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EXHIBIT B 



WHOLE BLOOD STABILITY IN CLAIMED COMPOSITION OF -APPLICATION SERIAL NO. 10/605,661 
(hereinafter "DU"J AS COMPARED TO THE STRECK CELL PRESERVATIVE PRODUCT AS DESCRIBED IN US 

PATENT NO. 5,849,517 (hereinafter "IDU") 



Whote Blood Stability in OU vs. EDU 

Experimental Design: 4 donor whdla biood samples were collected and piacedinio ttie fafmaldehyde-reisassng fixatives OU and 
SOU (botft ioths ratio of 2:100 {f ixative composition to fixative compositor iplus : blood sampte)). Sampfe stability was fnonilored on 
the SD FACSCaiifauf using Multiset software and MuHiTesi SBifitfody csskfsste after 5 and 7 days at room temperature storage. 
Relative recoveries of HiV pans! markers are shown below. 



Acceptance Criteria: CD markers are stable if percent difference is <15% from 8 hour EDTA whole 

blood evaluation. 
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Summary-D onors 1-4 on day 5 
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Conclusion: 

GD1 9 and CB56 CB markers arc noi slstite in iDU fixative compared to DU fixative. 



individual Donor Summary-Recoveries on day 7 {n-4 tests) 
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Conclusion: 

4-eoior HfV pafsel absohrte counts and percent reccsveries are unstaWe m fDU vs. OU. Degree of instaWiify- 
can be donor depesndent. 



4 Donor Summary-Initial Scans 
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4 Donor Summary— Pay 7 Scans 
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EXHIBIT C 



Products : Streck Cell Preservative - Streck j Glirtical laboratory products you can count on. Page 1 of 1 
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NEW PRODUCTS 
HEMATOLOGY 
IMMUNOLOGY / 
FLOW CYTOMETRY 
CELL STABILIZATION 

Celi-Free ONA™ BCT 

Cell-Free RNA ™ BCT 

Cyfco-Chex©BCT 

Stress* Ceii Preservative '» 
CHEMISTRY 
URINALYSIS 
POINT OF CARE 
THERMOMETERS / 
PiPET VERIFICATION 
PRODUCT SELECTION GUIDE 
PRODUCT DOCUMENTATION 



Products / c«ssist»^i?stton 

Home > Products > Cell Stsabilization > Stf«sii Gsii Preservative 

Streck Cell Preaetvatiye is a preservative that maintains the integrity 
of while blood cell antigenic: sites. Samples treated with Streck Ceii 
Preservative are stable for up to seven days prior to analysis by flow 
cytometry, allowing for convenient transport and storage. Streck Ceil 
Preservative offers one-year closed-vial stability. 
U-S Patents 5,1 96,182; 5:260.048: 5,480,787; 5,459.0?3; 8,848,517; 5,811.099 



Strecf! Cs!! Preservative 
6x1. 0ml 
24x1 .0ml 
50x1. 0ml 
2x1 0ml 



Catalog Mo. 
213350: 
213352 
213355 
21335S 



f§ SMsh. CeiLPj«^v3&^UM.y2554 : 

<« Presgrvatign 

P?i .&re^.C8ji.Prese^ 




To place orders, call 
Customer Servi ce at 800- 
228-6090, or fax your order 
to 402-333-6017. 

Contact Streck Sales at 
800-643-0912 for pricing. 
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